F
OR the treatment of primary intracerebral hemorrhage (hemorrhage without an underlying aneurysm or arteriovenous malformation) we have been pursuing a uniform surgical approach during the past 6 years, n Our patients during this interval comprised a consecutive, unselected series which was representative of the problem within a given population. We used the method of immediate angiography and early direct surgical evacuation of the hematoma when demonstrated. We believed this would lead to the lowest possible mortality for the series as a whole, even though mortality in the operated patients might be high. From retrospective study of this series we hoped to derive an estimate of the over-all usefulness of surgical evacuation of the hematoma, the lowest mortality and morbidity that might be achieved with combined surgical and medical care, and the reasons for failure particularly among those patients receiving operative treatment.
Case Material
The Georgetown University Neurosurgical Service, with 60 beds incorporated in four affiliated hospitals, receives about 85 patients with spontaneous intracranial bleeding yearly, or approximately 500 cases over the last 6 years. Only those under direct supervision of the senior author were uniformly managed for purposes of this study. Most were at the University Hospital, which accommodates an average cross section of serious medical problems, has an active emergency service, and receives referred cases from nearby community hospitals.
Our sampling included 130 patients with spontaneous intracranial bleeding, 66 of whom showed no underlying vascular abnormality or neoplasm ( were no primary cerebellar hemorrhages. Two brain stem hemorrhages, diagnosed on clinical grounds, were excluded, leaving 64 patients. Most of the early cases were admitted to the Medical or Neurology Service with consultation requested within the first ~4 hours; later the cases were admitted directly to the Neurosurgical Service.
The male-to-female ratio was 1.5 to 1, and the age distribution is shown in Table ~ . All except ~ patients had underlying hypertensive arteriosclerotic disease of some degree. In addition there were instances of diabetes mellitus, chronic emphysema, advanced polycystic renal disease, chronic congestive myocardial failure, hepatic cirrhosis with a bleeding dyscrasia; one patient was on anticoagulation therapy for myocardial ischemia. In many, the blood pres- 
Clinical Management
In nearly all cases, angiography was carried out within 24 hours after referral or, when admitted via the emergency service, prior to transfer to a hospital bed. Excessive elevation of blood pressure was controlled with intravenous and intramuscular Apresoline (hydralazine hydrochloride, Ciba) or Serpasil (reserpine, Ciba) or, in a few cases, an intravenous drip or Arfonad (trimethaphan camsylate, Roche). Tracheotomy or insertion of a cuffed intratracheal tube was performed when there was respiratory distress, aspiration pneumonitis, or certainty of prolonged coma. Early initiation of gastric tube feeding was used in preference to prolonged intravenous maintenance.
Many of the patients were in an intensive care unit fully equipped with electronic monitoring and experienced nursing personnel; all patients were under dual medicalsurgical management.
Surgery was carried out within the first 24 hours in all except two patients. The technique used was craniotomy, a 2 to 3 cm cortical incision over a superficial portion of the clot, and removal of the hematoma by suction and saline irrigation. A penrose drain was left in the hematoma cavity for 24 hours. Lesions of the internal and lateral capsules were evacuated through small cortical incisions in the frontal, parietal, or temporal regions depending upon the direction of maximal clot extension. Preliminary twist-drill needle aspiration was used in two cases. All cases received general anesthesia with hyperventilation. Mannitol and urea were used postoperatively on occasion. Hypothermia was not used. Patients treated in the last 3 years received corticosteroids in large doses. Patients admitted to the Medical and Neurology Services usually had lumbar punctures. However, in severe cases this was deferred.
Clinical and Angiographic Localization of the Hemorrhage
With increasing experience we were able to localize the hemorrhage accurately from clinical findings and a detailed history. This Luessenhop, et al. depended chiefly on the rate of development of an abnormal state of consciousness and lateralizing sensory or motor symptoms. Hemorrhages originating in the capsular or thalamie regions usually showed both flaccid hemiplegia and alteration of consciousness. In lateral capsular hemorrhages the motor symptoms developed more slowly, followed by impairment of consciousness. Hemorrhages extending into the frontal, occipital, or temporal lobes were more apt to have intense headache, followed by alteration of consciousness and less severe lateralized motor signs. When the hemorrhage was large and a detailed history unavailable, upper brain stem signs obscured the picture, and localization became inaccurate.
Angiographically, clots extending into the frontal, temporal, or parietooccipital areas were accurately localized by appropriate surface artery displacement. In smaller capsular and paracapsular hemorrhages, displacement of the penetrating branches of the middle cerebral trunk and the anterior ehoroidal artery were the key findings. Medical displacement indicated an external capsular origin and lateral displacement origin in the basal ganglia or thalamus. Widening of the space between the Sylvian arteries and the anterior cerebral arteries on the anteroposterior view (so-called spreading of the U) was seen in both types.
In general, clots not precisely delineated angiographically were, on clinical grounds, small capsular lesions with minimal threat to survival. In only one case was pneumography employed in addition to angiography because the latter was of poor technical quality; a capsular clot was identified by shift of the third ventricle. In patients without major lateralizing signs or symptoms, three-vessel angiography was carried out in search for an aneurysm.
Clinical Classification of Patients
We classified our patients according to probability of survival as indicated by the neurological status during the first 1-2 hours after admission or referral. Three groups, defined on clinical grounds, were so derived (Table 3) .
Group 1 (7 patients) included those whose survival was certain, precluding recurrence of bleeding. The objective lateralizing syrup-
